Effect of interleukin-1-beta and tumor necrosis factor-alpha on cartilage proteoglycan metabolism in vitro.
The activities of recombinant interleukin-1-beta (IL-1) and recombinant tumor necrosis factor-alpha (TNF) on cartilage proteoglycan metabolism were compared in an organ culture system. IL-1, 1 to 100 ng/ml, and TNF, 10 to 1,000 ng/ml, increased proteoglycan degradation. The concentration-response curves were parallel. The timecourse for degradation was similar for the two cytokines during a 6 day incubation. Both cytokines inhibited the synthesis of new proteoglycan as measured by 35S incorporation. The inhibition curves were parallel and concentration-related between 1 and 10 ng/ml for IL-1 and between 10 and 100 ng/ml for TNF. Maximal inhibition was 60% in the presence of IL-1 (10 ng/ml) or TNF (100 ng/ml), and plateaued at higher concentrations. IL-1 was ten fold more potent than TNF in stimulating proteoglycan breakdown and inhibiting proteoglycan synthesis. Degradation in response to TNF, but not to IL-1, could be blocked by a polyclonal antibody to TNF. A polyclonal antibody to IL-1 could block proteoglycan breakdown in response to both cytokines suggesting that TNF may be mediating proteoglycan degradation by inducing the production of interleukin-1.